We detected human immunodeficiency virus type 1 (HIV-1) DNA at very low levels in sequential peripheral blood mononuclear cell samples of five out of six high-risk, seronegative, homosexual men and five out of five individuals 7.8 to 1.6 years prior to seroconversion. These data indicate a high prevalence of low-level HIV-1 DNA in exposed seronegative individuals.
Since the start of the human immunodeficiency virus (HIV) pandemic, rare individuals who have remained HIV seronegative despite high-risk exposure to the virus have been identified. Such cases have been extensively examined in search of determinants of resistance to HIV type 1 (HIV-1) infection, which may in the end help to design preventive measures or postexposure prophylaxis. In many high-risk seronegative (HRSN) individuals, HIV-1-specific cytotoxic-T-lymphocyte (CTL) responses have been detected (1, 3, (6) (7) (8) directed against structural as well as regulatory HIV-1 proteins, suggesting that these individuals have experienced HIV-1 gene expression.
Cryptic HIV-1 infection has been reported (5) , and a recent study by Zhu et al. reported the detection of extraordinarily low levels of HIV-1 DNA in purified resting CD4 ϩ T cells from 2 out of 10 HRSN individuals with detectable HIV-specific CTL responses (10) . The HIV-1 DNA levels detected in these two individuals were as low as 0.05 copy per million resting CD4 ϩ T cells, which is over 10,000 times lower than the levels generally observed in HIV-1-seropositive individuals.
To examine the presence of HIV-1 DNA in seronegative participants of the Amsterdam cohort study (ACS) at high risk for infection, we selected 11 CCR5-⌬32 wild-type, HIV-seronegative homosexual participants. Six of these individuals had remained HIV-1 seronegative during a follow-up period of at least 11.2 years (range, 11.2 to 12.1 years) before January 1996 despite self-reported high-risk sexual behavior and were designated HRSN individuals (6) . Five individuals seroconverted for HIV antibodies during the follow-up period and were selected on the basis of detectable HIV-specific CTL responses prior to seroconversion (6) . From these individuals, peripheral blood mononuclear cell (PBMC) DNA samples before seroconversion (pre-SC) were used for analyses. The HIV serostatus of all participants was determined by means of a protocol during the follow-up period (HTLV III enzyme immunoassay PCR mixes were prepared in a "DNA-free" room, and template DNA was added in another room in an UV-irradiated flow cabinet. All PCR amplifications were performed with 10 pmol of each primer on a DNA thermal cycler (model 480; Perkin Elmer, Foster City, CA) and analyzed by electrophoresis on a 1% agarose gel stained with ethidium bromide. To confirm appropriate amplification, PCR products were purified and sequenced with the ABI prism BigDye Terminator sequencing kit (Perkin Elmer, Foster City, California) according to manufacturer's protocol. Sequences were analyzed on an ABI prism 377 DNA sequencer. The sensitivity of the Pol PCR was such that HIV-1 Pol sequences were amplified in 7 out of 10 reactions with an input of one-half cell equivalent of template DNA per reaction of the 8E5 cell line, which contains one copy of HIV-1 lymphadenopathy-associated virus (LAV) proviral DNA per cell (4) (data not shown). HIV-1 gag sequences were amplified using a nested-PCR protocol as described by Zhu et al. (10) . Pol and Gag PCR protocols were validated and tested for the amplification of HIV-1 sequences from subtype A, B, C, D, and E HIV-1 isolates using commercially available subtype standards (VQC, Alkmaar, The Netherlands) and were found adequate to detect these subtypes.
HIV-1 Pol DNA was detected in sequential PBMC DNA samples from five out of five preseroconverters at extraordinarily low levels at least 1.5 years prior to seroconversion (average, 4.7 years; range, 1.6 to 7.8 years). Five of six high-risk but persistently HIV-1-seronegative participants also showed evidence of extraordinarily low levels of HIV-1 DNA. Positive results were confirmed in PBMC samples obtained at least 3 months after the first positive Pol DNA sample. From two samples (of which enough PBMC DNA was available), HIV-1 gag PCR products were additionally amplified to confirm results (data not shown). To exclude PCR contamination, water and DNA from PBMCs from one low-risk individual and two cord blood samples served as negative controls in the PCR analyses. Levels of detection of HIV-1 proviral DNA are summarized in Table 1 . Sequences from the Pol PCR products were generated from each time point from each participant. Two Pol PCR product sequences were unavailable: from one out of four products from participant 203 (47.3 months pre-SC), and from one out of two products from participant 545 (18.6 months pre-SC). A deduced amino acid sequence alignment of Pol PCR products is shown in Table 2 . In line with the highly conserved nature of the amplified Pol fragment, the sequences were homogeneous, although some variation could be observed. Phylogenetic analyses using several HIV-1 sequences from the Los Alamos database generated low bootstrap values and did not show clustering of the Pol sequences generated in our study (data not shown). Low bootstrap values were most likely due to the sequence homogeneity and the small fragment size. Nevertheless, the lack of clustering in phylogenetic trees excluded the possibility that the proviral DNA signal originated from a viral contamination in our laboratory.
Our aim was to determine the presence of HIV-DNA in PBMC samples from high-risk HIV-seronegative individuals. Although the sample size did not allow for quantification of the HIV-1 DNA loads in these individuals, our data provided evidence for higher HIV-1 DNA loads in high-risk seronegative individuals than previously reported (10) . To determine whether our method was comparable to previously used methods for quantification of HIV-1 DNA loads in seropositive individuals, we performed a limiting dilution Pol PCR on PBMC DNA samples from two HIV-seropositive ACS participants who did not receive therapy. We found HIV-1 DNA loads in the same range as previously reported (approximately 528 and 4,166 copies per million PBMCs) (9, 10) .
These data are evidence for a higher prevalence of HIV-1 DNA in exposed seronegative homosexual individuals than previously reported (10) . Because of the homogeneity of detected HIV-1 DNA sequences over time, Zhu et al. concluded that HIV-1-seronegative but DNA-positive individuals have extraordinarily well-controlled HIV-1 infections, keeping the viral load below the detection limit of standard assays and allowing for virtually no replication. An alternative explanation could be that the detection of extraordinarily low levels of HIV-1 DNA is a testimony of "dead-end" or "silent" HIV-1 infection. Identification of the viral and host factors that determine whether initial transmission leads to high levels of HIV-1 replication and subsequent seroconversion may provide new clues for the prevention of HIV-1 seroconversion.
